US006704891B2

a2z United States Patent (10) Patent No.:  US 6,704,891 B2
Woo et al. 5) Date of Patent: Mar. 9, 2004
(54) METHOD FOR VERIFYING AND (56) References Cited
IMPROVING RUN-TIME OF A MEMORY
TEST U.S. PATENT DOCUMENTS
4,801,870 A * 1/1989 Eichelberger et al. ...... 714/736
(75) Inventors: Steven Cameron Woo, Saratoga, CA 5740353 A * 4/1998 Kreulen et al. ...... .. 714/42
(US); John Philip Privitera, San 5,974,241 A * 10/1999 Fusco ............... wer 71672
Mateo, CA (US); Mark Alan 6,080,203 A * 6/2000 Njinda et al. . ... 716/4
Horowitz, Menlo Park, CA (US) 6,170,078 B1 * 1/2001 Erle et al. ...cccevvvvrevnennnnn. 716/4
6,212,667 B1 * 4/2001 Geer et al. ..ccovvvvvrevnennnnn. 716/6
(73) Assignee: Rambus Inc., Los Altos, CA (US) 6,295,623 Bl * 9/2001 Lesmeister et al. ......... 714/741
6,311,317 B1 * 10/2001 Khoche et al. ...... 716/18
(*) Notice: Subject to any disclaimer, the term of this 6,327,686 Bl : 122001 Grundmann et al. . 714/738
patent is extended or adjusted under 35 2001/0037497 Al i 11/2001 Kumf)r.l .......................... 717/9
U.S.C. 154(b) by 0 days 2002/0010909 Al 1/2002 Char}S}us etal. .oeeeennne 717/2
R y L days. 2002/0016954 Al * 2/2002 Charisius et al. . e T1IR2
2002/0029231 Al * 3/2002 Aptus et al. ...... 707/513
(21) Appl. No.: 10/453,368 2002/0032900 Al * 3/2002 Charisius et al. .............. 717/2
(22) Filed: Jun. 2, 2003 * cited by examiner
(65) Prior Publication Data Primary Examiner—Stephen M. Baker
US 2003/0200491 A1 Oct. 237 2003 Assistant Examiner—Cynthia H Brltt
(74) Attorney, Agent, or Firm—Pennie & Edmonds LLP
Related U.S. Application Data (57) ABSTRACT
(63) Continuation of application No. 09/484,431, filed on Jan. 18, A method of generating and verifying a memory test is
2000, now Pat. No. 6,574,759. disclosed. A simulator is used to verify that the sequence of
51) Int. CL7 e G11C 29/00 time-ordered commands complies with a set of operatin,
p P g
(52) US.Cl oo, 714/718; 714/718; 711/100;  constraints for the memory. A packer may thereafter be used
716/2; 716/4 to optimize run time of the verified test.
(58) Field of Search .............c......... 714/718; 711/100;
716/2-4 12 Claims, 3 Drawing Sheets

*:

CONVERT
TEST
1 e FORMAT

'

PASS TEST
THROUGH
12 fSIMULATOR

1 8
No | FEEDBACK
ERROR |—» ATLETgTR —
13 MESSAGE(S)
Yes
A~V 18
No
RUN ALTER
18 QR PACKER > TesT
Yes
TESTIS
10 /| coop




